The murine lymphocyte receptor for IgE. V. Biosynthesis, transport, and maturation of the B cell Fc epsilon receptor.
The post-translational processing and maturation of the receptor for IgE (Fc epsilon R) on murine hybridoma B cells were studied to determine the carbohydrate content and the importance of processing events in cell surface expression and ligand (IgE) binding ability. Endo and exoglycosidase treatment demonstrated that the mature receptor is composed of two to three complex-type N-linked oligosaccharides and contains sialic acid. Pulse-chase experiments indicated that the receptor is synthesized as a 44,000 dalton precursor that begins to be processed by 1 hr to the mature 49,000 dalton form, and the latter is expressed at the cell surface by 2 hr. It was determined that the processing included the conversion of N-linked oligosaccharides to the complex type as well as an additional processing event, because in the presence of tunicamycin, the receptor is synthesized as a 36,000 dalton precursor that is processed to a 38,000 dalton species. Analysis of the effects of tunicamycin treatment and endo F digestion on soluble Fc epsilon R isolated from cell supernatants demonstrated the existence of several m.w. species of Fc epsilon R fragments, and indicated that only the higher m.w. fragments were N-glycosylated. The use of several inhibitors of the N-linked carbohydrate processing pathway demonstrated that the addition of core N-linked side-chains, but not their processing to the complex type, is required for cell surface expression of Fc epsilon R. Also, processing of N-linked carbohydrate is not required for ligand binding activity. Finally, IgE affinity chromatography indicated that the 49,000 and 38,000 dalton (tunicamycin) Fc epsilon R bind IgE more effectively than their precursor forms, 44,000 and 36,000 daltons, respectively, indicating that a processing event independent of N-linked glycosylation is necessary for optimal ligand binding activity.